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IRMOF-1
3 Batches of IRMOF-1 [Zn4O(BDC)3(DEF)7(H2O)3] were synthesized by using a modified synthesis from the patent from Yaghi et al. [3, 9] . Zinc nitrate hexahydrate (0.3570 g, 1.20 mmol) and terephthalic acid (known as 1,4-benzenedicarboxylic acid or H2BDC) (0.066 g, 0.20 mmol) was dissolved in 10 mL of DEF (N,N-Diethylformamide) at 200 RPMs. The mix was placed in a hydrothermal bomb and heated in in the oven at a constant rate of 2 °C min -1 to 105 °C for 20 h. and then allowed to cool to room temperature.
IRMOF-3
5 Batches of IRMOF-3 [Zn4O(NH2-BDC)3(DEF)7] were made using the synthesis from Yaghi's et al. patent [3, 9] . Zinc nitrate hexahydrate (0.1790 g, 0.600 mmol) and 2-aminotherephthalic acid (0.0360 g) were dissolved in 9 mL of DEF and 3 mL of ethanol at 200 RPMs. The mix was placed in a hydrothermal bomb and put in the oven at a constant rate 2° C min -1 to 105° C for 20 h and it was allowed to cool to room temperature (RT):
IRMOF-9
2 Batches of IRMOF-9 [Zn4O(BPDC)3(DEF)7(H2O)4] was obtained using a modified using the synthesis from Yaghi's patent [3, 9] . Zinc nitrate hexahydrate (0.110 g, 0.42 mmol) and 4,4'-biphenyldicarboxilic acid (0.08 g, 0.03 mmol) was dissolved in 10 mL of DEF at 200
RPMs. The mix was placed in a hydrothermal bomb and put in the oven at a constant rate 2° C min -1 at 100 °C for 48 h and it was allowed to cool to room temperature.
ZIF-7
A batch of ZIF-7 (SOD topology) (Zn(C7H2N2)2·(H2O)3) was successfully synthesized using a three times scaled-up protocol [10] . In the original synthesis, 0.1200 g (1 mmol) of bIm (benzimidazole) were dissolved in 6.8 g of ethanol. After, the ammonia hydroxide (28-30% aqueous solution, 0.18 g) and the zinc acetate dihydrate (0.1100 g, 0.5 mmol) were added to the mix. The solution was stirred at RT for 3 hours.
ZIF-8
ZIF-8 (SOD topology) [(ZnC8H10N4)·3.33(H2O)] was successfully synthesized using a protocol obtained from literature [5] . 1.460 g of zinc nitrate hexahydrate (4.91 mmol) were dissolved in 100 mL of methanol at the same time that 3.15 g of 2-methylimidazole (38.36 mmol) were dissolved in another beaker with 100 mL of methanol. The solution was stirred at RT for 3 hours.
ZIF-9
ZIF-9 (SOD topology) [Co(C7H5N2)2·(H2O)] was successfully synthesized using a four times scaled-up protocol to ensure enough sample was obtained [10] . In the original synthesis, 0.1200 g (1 mmol) of bIm (benzimidazole) were dissolved in 6.9 g of ethanol. After, the ammonia hydroxide (28-30% aqueous solution, 0.18 g) and the cobalt acetate tetrahydrate (0.1250 g, 0.5 mmol) were added to the mix. The solution was stirred at RT for 3 hours.
ZIF-11
ZIF-11 (RHO topology) (Zn(C7H5N2)2•0.36(C7H8) was successfully synthesized using a three times scaled-up protocol to ensure enough sample was obtained [10] . In the original synthesis, 0.1200 g (1 mmol) of bIm (benzimidazole) were dissolved in 6.8 g of ethanol.
After that, toluene (4.6 g, 50 mmol), ammonia hydroxide (28-30% aqueous solution, 0.18 g) and the zinc acetate dihydrate (0.1100 g, 0.5 mmol) were added to the mix. The solution was stirred at RT for 3 hours.
ZIF-12
ZIF-12 (RHO topology) (Co(C7H5N2)2) was successfully synthesized using a three times scaled-up protocol to ensure enough sample was obtained [10] . In the original synthesis, 0.1200 g (1 mmol) of bIm (benzimidazole) were dissolved in 4.8 g of methanol. After that, toluene (4.6 g, 50 mmol), ammonia hydroxide (28-30% aqueous solution, 0.06 g, 1 mmol) and the cobalt acetate dihydrate (0.1250 g, 0.5 mmol) were added to the mix. The solution was stirred at RT for 3 hours.
ZIF-CoNIm (RHO)
5 Batches of ZIF-CoNIm (RHO topology) (C6H4CoN6O4, empirical formula) were successfully synthesized [6] . 0.056 g (0.49 mmol) of 2-nitroimidazole were dissolved in 2.5 mL of DEF, together with 0.072 g (0.24 mmol) of cobalt nitrate (Co(NO3)2·6 H2O) in 1.25 mL of DEF. The mix was stirred together in a hydrothermal bomb and heated up to 120 °C to react solvothermally for 14 h.
UiO-66
3 Batches of UiO-66 (Zr6O4(OH)4(C8H6O4)6) were successfully synthesized using a modified literature protocol [7] . 0.053 g (0.227 mmol) of ZrCl4 were mixed with 0.034 (0.227 mmol) of 1,4-benzenedicarboxylic acid in 15 mL of DMF rather than 24.9 g (340 mmol) due to the limited capacity of the teflon liners used for the synthesis (15 mL). The chemicals were stirred in a hotplate at 200 RPMs until the solids had fully dissolved.
UiO-67
2 Batches of UiO-67 [Zr6O4(OH)4(BPDC)6] were successfully synthesized using a modified literature protocol [7, 11] . 0.053 g (0.227 mmol) of ZrCl4 were mixed with 0.0549 (0.227 mmol) of 4.4'-biphenyldicarboxilic acid (BPDC) in 10 mL of DMF rather than 24.9 g (340 mmol) due to the limited capacity of the teflon liners used for the synthesis (15 mL). The chemicals were stirred in a hotplate at 200 RPMs until the solids had fully dissolved. Then, the prepared solutions were placed in hydrothermal bombs and placed in the oven at 120 °C for 24 h.
MIL-101 (Cr)
using the synthesis protocol from Ferey and co-workers' [12] . For each batch, 0.8000 g of chromium nitrate (III) and 0.3300 g of terepthalic acid and 10 mL of deionised water were placed in the teflon-lined autoclave and stirred until dissolved. After that, the hydrothermal bombs were heated at 180 °C in the oven during 8 hours. More literature data was gathered in order to compare with experiments and different literature publications: From 0.02 to 0.1 P/Po. N2 at 77K [13] -- (red) [37] .
NH2-MIL-101 (Cr)
2
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ZIF-9
Fig 11. PXRD of ZIF-9. PXRD from CIF file (black) and results from the synthesized batch [30] .
After discussing with the authors and an expert from the University of Bath, it was determined to be a minor structural change because the initial solvent where the sample was evaporated using a vacuum oven at room temperature whereas the authors left it evaporate at room temperature and pressure. No CIF file was found for NH2-MIL-101 (Cr) in the crystallography database. Given that NH2-MIL-101 (Cr) and MIL-101 (Cr) have the same framework and the X-ray scattering will be dominated by the metal centres, the powder patterns will be virtually identical, especially
ZIF-11
given that the amino groups will be disordered. The same approach has been seen in literature [2] . 
NH2-MIL
Thermogravimetric analyser results
IRMOF-9 200
ZIF-7 200
ZIF-8 200
ZIF-9 225
ZIF-11 250
ZIF-12 300
CoNIm (RHO) 200 [6] MIL-101 (Cr) 180
NH2-MIL-101 (Cr) 180
UiO-66 300
UiO-67 300 
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